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Abstract Substituted quinoxalin-2(1H)-ones represent an important class of fused heterocyclic compounds which are ex-
isting in numerous bioactive natural products, pharmaceuticals, and functional materials. As a result, there are many methods
for the synthesis of this heterocyclic compounds over the past several years. In this context, the direct C—H functionalization
of quinoxalin-2(1H)-ones have proved to be an effective protocol to diverse heterocycles, such as radical C(3)—H arylation,
phosphonation, amination, and acylation of quinoxalin-2(1/4)-ones. However, the direct C—H alkylation of quinoxa-
lin-2(1H)-ones is still rare. Because of their importance, it is desirable to introduce alkyl substituents, especially those bearing
functional groups, at the 3-position of quinoxalin-2(1H)-ones, which would probably promote their applications in new drug
discovery and development. Thus, this article reports a visible light promoted C(3)-ketoalkylation of quinoxaline-2(1H)-ones
via oxidative ring-opening of cycloalkanols. At room temperature, the reaction is carried out by using cycloalkanols as the
ketoalkylating agent and potassium persulfate as oxidizing agent in a solution of methanol and water (V' © V=1 : 2) for 16 h
upon visible light irradiation. A variety of keto-functionalized alkyl moieties with different chain length have been success-
fully incorporated into the C(3)-position of quinoxalin-2(1H)-ones. Thus, the procedure provides a greener, environmentally
friendly and simple method for the synthesis of quinoxalin-2(1H)-one derivatives. A representative procedure for this reaction
is given as follows. An oven-dried quartz reaction tube (10 mL) equipped with a magnetic stir bar was charged with K,S,04
(2.0 equiv., 0.4 mmol), quinoxalin-2(1H)-one 1 (1.0 equiv., 0.2 mmol) and cycloalkanol 2 (1.5 equiv., 0.3 mmol). Then, the
tube was evacuated and backfilled with nitrogen (three times). Subsequently, a solution of 1.3 mL of H,O and 0.7 mL of
MeOH were added under nitrogen. Then the reaction tube was sealed and was irradiated under blue light at room temperature
for 16 h. After completion of the reaction, ethyl acetate was added to the reaction mixture, and washed with brine (10 mL),
dried over Na,SO, and concentrated in vacuo. Purification of the crude product by flash chromatography on silica gel (petro-
leum ether/ethyl acetate, V' : =4 : 1) affords the corresponding product.
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Figure 1 Pharmaceutically active quinoxalinones
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Table 1 Optimization of reaction condition

N_ _H HO_ Ph
N
CLL ¢ O
o
Me 2
1a
N Ph
CLL7Y
o °
Me

oxidant (2.0 equiv.)
Ectbin ol s bt 7 A

solvent (2 mL)
10 W blue LED
rt, 16 h

3a
Entry Oxidant Solvent (V . V) Yield®/%
1 K>S,04 Acetone/H,O (1 : 1) 11¢
2 K>S,05 Acetone/H,0 (1 © 1) 17
3 K;S,05 Acetone/H,O (1 © 1) 36
4 K5S,05 EtOH/H,O (1 © 1) 61
5 K5S,05 MeOH/H,O (1 : 1) 74
6 K5S,05 DMSO/H,O (1 - 1) 37
7 K5S,05 DMF/H,O (1 : 1) 28
8 K5S,05 DCE/H,O (1 - 1) 15
9 K5S,05 H,O 13
10 K>S,04 MeOH Trace
11 K5S,05 MeOH/H,O (1 : 2) 89
12 (NH,4),S,05 MeOH/H,O (1 : 2) 85
13 Na,S,05 MeOH/H,O (1 : 2) 86
14 TBHP MeOH/H,O (1 : 2) Trace
15 PhI(OAc), MeOH/H,O (1 : 2) Trace
16 — MeOH/H,0 (1 : 2) Trace
17 K>S,05 MeOH/H,0 (1 : 2) NR”

“Reaction conditions: 1a (0.2 mmol, 1.0 equiv.), 2a (0.3 mmol, 1.5 equiv.),
solvent (2 mL), oxidant (2.0 equiv.), 10 W Blue LED under N, at room tem-
perature for 16 h. ® Yield of isolated product. ¢ At50 °C, without light irradia-
tion. ¢ At room temperature, without light irradiation.  NR =no reaction.
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Table 2 Scope of cycloalkanols

@[NIH . HO{}R K»S,0s (2.0 equiv.) m
N0 " MeOH/H,0 (V:V = 1:2)

| 10 W blue LED

Me n=01.2 rt,16h 3

1a 2

Cyclobutanols (n =

@@9@ Seannd ceansd [Fearss

3d, 46%
3a, 90% 3b, 60% 3c, 66%
I\/Y@CI I\/Y@ I\/\n”
Me 3e, 64% 3f, 60% 39, 60%
s o
Ph
NS0
M
3i, 35%
Cyclopropanols (n 0)
0 0 0]
I}l (6] OMe N (0] Me ’Tl (0] Cl
|
Me Me
3k, 69% 31, 59% 3m, 73%
3j, 90%
0 0 o) o)
o 0% X Co Ce
N0 Br N"So CF, N"0 N"o
M M
3n, 70% 30, 72% 3p, 65% 3q, 28%
(0] o ‘Bu o Br o
N
N" -0 N" o N So N" S0
Me | | |
3r, 55% 3s, 40% 3t, 45% 3u, 52%

Cyclopentanols (n=2)

N HO Ph  KzS;05 (2.0 equiv.) 5 0
@[ 1 MeOH : H,0 (V:V = 1:2) ;

NYg T 10 W blue LED

|

Me

rt, 16 h

Me 3v, 15% 3v', 13%

“Standard conditions: 1a (0.2 mmol, 1.0 equiv.), 2 (0.3 mmol, 1.5 equiv.), MeOH/H,O (¥ : V=1 : 2, 2 mL), K,S,05 (2.0 equiv.), 10 W Blue LED under N, at room
temperature for 16 h.
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Table 3 Scope of quinoxaline-2(1H)-ones
o)
N_ _H
N HO_ Ph K,S,0s (2.0 equiv.) SLN Ph
R1—,/ + K R1_: n
NS0 ), MeOH/H,O (V:V = 1:2) 2RI
||Q2 n=1,2 10Wb|1uer|1_ED éz
1 2a rt., 16 4
o) o] o) o)
OO OO O Ol
N N N"~0 N"~0
Me Me Me Me
4a, 46% 4b, 65% 4c, 68% 4d, 50%
o] o) o) o)
F N"0 N"~0 N"o Me N"o
l\llle Me Me Me
4e, 65% 4f, 68% 4g, 38% 4h, 42%

(0] (e}
COCTT g
Cl N (e} ININ®)

Me

0O 0]
N~ ~0O N™ ~O
k OEt

H Ph S{
4i, 65% 4k, 59% O
4, 77% 41, 60%
(0]
N Br. N Ph Me N Ph
@[ N Ph \C[ \I\/\H/ Ij I\/\f(
N ¢} l}l O © Me l}l (6] ©
H Me Me

4m, 57% 4n, 50% 40, 55%

“Standard conditions: 1 (0.2 mmol, 1.0 equiv.), 2a (0.3 mmol, 1.5 equiv.), MeOH/H,O (¥ : V=1 : 2,2 mL), K,S,05 (2.0 equiv.), 10 W Blue LED under N, at room
temperature for 16 h.

Ph KgSzOg Ph (e}
H O 2a Lo
>/ 2 (0] hv 3 Ph)J\/\-
N N-Me Q standard conditions 1 .
.
@ P’ o  BHT(10equiv) | A _O 1a
2a N
1a “Me .
N Ph f Ph
32, 40% @[ m 01 @[ I\Am
Ph N™ "0 N "0 °
Me Me
0 v
\ y n
@[ I HO__Ph standard conditions l
Standar Lo,
- O
N0 TEMPO (1.0 equiv.) N* 3a
! N
Me “Me
2a R3S

1a
Scheme 3  Proposed mechanism

B, 15 KoS,05 AT, FbEhE 2a 20 i T 4
B H H2E R E A L fEJE, Bl T 2Rt

3a, trace

B2 [ ok

Scheme 2 Radical trapping experiments
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